Deuterium arc background correction was used throughout.
All solutions were prepared from analytical reagentgrade chemicals and demineralized water, and were stored in polyethylene bottles.
The stock gallium solution (1000 mg 1-') was prepared by dissolving gallium metal (99.999% pure) in the minimum volume of nitric acid and made up in 0.1 mol 1-' nitric acid.
Procedure
A 10-µl sample solution was deposited in the center of the graphite tube by the autosampler and then dried, ashed and atomized. Argon was used as sheath gas at 2.01 min 1 and carrier gas at 0.11 min-' . The electric current (temperature) and times for drying and atomization were kept the same: dry for 30 s at 24 A (ca. 90° C), atomize for 5 s at 280 A (ca. 2800° C). When the sample solution contained EDTA, the ashing time and electric current (temperature) was for 60 s at 100 A (ca. 870° C), in the other cases, for 30 s at 90 A (ca. 750°C). The absorbance signals during the atomization step were recorded at 287.4 nm (1.3 nm band width) and the peak height was taken as the analytical signal.
Results and Discussion
The effects of coexisting nitrate, sulfate and chloride on the atomic absorption of gallium were investigated for salt concentrations from 10-4 to 10-1 mol l-1 in acidic medium (0.1 mol 1-' nitric acid).
In this case, the solution which contained 0.01 mol 1-' nickel nitrate was used as the reference solution, because when the testing The chlorides at low concentration partly enhanced the gallium signal; however, at high concentration, on the contrary, those greatly suppressed the gallium signal. Since the metal nitrates and sulfates can be easily decomposed to these oxides on heating during the ashing step, the enhancement effects of nitrates and sulfates may be due to these oxides. As the gallium(III) oxide is liable to react with the other metal oxide on heating and to form the mixed oxide16, the enhancement effect by the metal nitrates and sulfates may be ascribed to the formation of a more thermostable mixed oxide of gallium, thus resulting in reduction of the analyte loss during preatomization. In order to confirm the thermal stabilizing effect of these metals on the analyte, the effect of ashing temperature on the atomic signal of gallium was examined. The concentration of analyte was varied with the amount of nickel nitrate added. As shown in Fig. 2 , the maximum tolerable ashing temperature for gallium in the absence of nickel nitrate and in the presence of 1X104 -mol l-' and 2X102 mol l-' nickel nitrate are about 900, 1000 and 1800° C, respectively. When no nickel nitrate was added to the test solution, the reproducibility of the atomic signal of analyte was very poor. These results are similar to those obtained by Shan et al. ' The other metal nitrates showed a similar ashing effect.
The nickel nitrate was chosen as the additive, because the nickel ion is easily converted to EDTA complex in aqueous solution over a wide pH range. When the aluminum nitrate was added together with nickel nitrate, the gallium atomic signal is further enhanced than had resulted from the addition of each nitrate individually. Some other metal nitrates mixed with nickel salt also showed a similar enhancement effect, but these efficiencies were less than that obtained by aluminum salt. Therefore, the mixture salt of 0.02 mol 1-' nickel and 0.001 mol 1-' aluminum nitrates was used as additive. Since the amount of EDTA added is required to be at least a quantity equivalent to the total metal ion contents, the concentration of added metal nitrates could not be so high.
The results described above show that the oxides of nickel and aluminum enhance the sensitivity of atomic absorption of gallium. In the case of adding EDTA, the EDTA binds strongly not only to coexisting cations in the sample solution, but also to the analyte, to form water-soluble complexes. Therefore, the EDTA acts as a masking agent to prevent the formation of volatile gallium chloride which contributes to the chloride interference, and the EDTA complexes of nickel and aluminum can be decomposed to these metal oxides on heating during ashing step.
The addition of ammonium-EDTA together with nickel and aluminum nitrates in order to remove the interferences of various chlorides was investigated. In order to compare with the removal effect, instead of EDTA the addition of nitric acid was also investigated. Plots (a) and (b) in Fig. 3 show the severe interferences by calcium and copper chlorides in the presence of nitric acid.
The other chlorides except sodium, When the total metal ion content in the sample solution was within the quantity equivalent to the EDTA added, the chloride interference was almost removed. In the presence of 0.05 mol 1-' tetraammonium-EDTA, 0.02 mol l-' nickel nitrate and 0.001 mol 1-1 aluminum nitrate, the calibration curve for gallium was prepared. The sensitivity of gallium atomic absorption signal was increased by a factor about of 45 compared to that which resulted in the absence of matrix modifier. The effect of pH of sample solution on the atomic absorption signal of gallium was investigated in the presence of the matrix modifier described above. The pH was adjusted with nitric acid and ammonia or sodium hydroxide.
No variation in absorbance of gallium was observed between pH 2 and 11. Such a wide pH range is very advantageous. But in practice, the best analytical condition must be determined for each case. 
